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A precisc test of the cquivalence of inertia] mass and gravitational mass in an
orbiting spacecraft has been proposed.  Since. the cquivalence principleisa
fundamental postulate used by 1 cinstein in formulating the general theory of
relativity, aprecise test is of fundamentalint c.rest. “J'he usc of superconducting
differential acccleromet ersin carth o1 bit will allow improvementin the
precision by a factor of 10%.Such a mission is being proposcd to the National
Acronautics and Space Administration, and a similar butmore complex
missionis SO being proposed to the 1 uropean Space Agency.

A liquid helium eryogen must be used tomaintain the. temperature Of the four
accclerometers at 1.8 K. Becausce of the extreme sengitivity of the
mcasurement,the gravitational noise causcd by themotion of the liquid
helium is of concern. It has been determined that the free surface of the
liquid helium must be maintained at least 25 cm from the center of mass of
the accclerometers.

Itis p roposed to usc clectrostatic forees to providg, the necessary control.
During the first half of the mission, the liquid"\f\/ill confincd to the center of
the cryostat; during the sccond half, it will be confined to the outside. Since
the accelerometers are at the center of the cryostat, distance between the free
surfacc and the accelerometers will be at the maximized.

The basic principles have been demonstrated by analysis and test in zero
pravity aircraft flight. A flight systcm is now being, designed. The
requirements imposed by the experiment and a description of this system anti
its expected performance will be presented.



